Modulation of p53 after maternal exposure to all-trans-retinoic acid in Swiss Webster mouse fetuses.
The response to exposure of all-trans-retinoic acid (RA) during development varies from physiologic to severe teratogenic outcomes and is dependent upon the dose and the stage of development in all species. Effects of RA-mediated teratogenesis may be due to its ability to cause apoptosis. We have recently reported the modulation of p53 in murine stem cells by RA. The aim of this study was to characterize the temporal and spatial pattern of p53 expression in Swiss Webster mouse fetuses following maternal treatment with a single oral dose of 100 mg/kg body weight of RA during organogenesis. RA treatment resulted in a decreased p53 mRNA level in fetuses 24, 48, and 72 h after maternal treatment as detected by semiquantitative reverse transcriptase polymerase chain reaction. Western blot analysis showed a decrease in p53 protein at 24 and 48 h. Immunohistochemistry revealed decreased localization of p53 in the neuroepithelium of fetuses exposed to RA in utero. RA treatment also resulted in decreased nuclear p21 and decreased expression of cytosolic as well as nuclear p27 at 72 h in the fetuses. These results demonstrated that RA-mediated teratogenesis is accompanied by a reduction in the temporal and spatial pattern of p53 gene and protein expression in addition to the disruption of the cell cycle by modulation of p21 and p27.